A low modulation factor (MF) maintaining a good dose distribution contributes to the shortening of the delivery time and efficiency of the treatment plan in helical tomotherapy. The purpose of this study was to reduce the delivery time using initial 
Helical tomotherapy (HT) is a delivery technique that modulates dose intensity using multileaf collimators (MLCs) of 64 leaves while synchronizing with the gantry rotation. 1 The field width in the superior-inferior direction of a patient is 5.0 cm at maximum; therefore, delivery time increases in cases with long target lengths. We have previously shown that delivery time decreases by adjusting parameters for dose optimization computing of the treatment plan. 2 When a small value is set as the modulation factor (MF), that is one of the parameters, delivery time shortens; however, a small MF value results in poorer dose distribution. [2] [3] [4] Therefore, it is necessary to set MF with a good balance of the delivery time and dose distribution. Because the proper setting of MF values varies across facilities and treatment sites, 5 it is difficult to maintain a balance. A method has been proposed to search and adopt a lower setting of MF value while maintaining a good dose distribution by repeating the dose optimization computing with a lower setting of MF value for the completed treatment plan. However, some treatment planning system of tomotherapy (Accuray, Inc.) is not equipped with a graphics processing unit (GPU), and without GPU, the system takes more time for the dose optimization computing; thus, it is not effective to use this method for each patient. If a low MF value with good dose distribution maintenance is designed at the beginning of a treatment plan, the delivery time will be shortened and the treatment plan will be more efficient. We determined the optimal initial MF value by retrospective analysis of MF values used in the past. In addition, the upper limit of the MF value was used to avoid a larger setting of MF value than required. The purpose of this study was to reduce the delivery time by the initial value and upper limit value of MF.
2 | ME TH ODS
2.A | MF
MF is an index that expresses the complexity of the MLC motion.
MF is defined by the following equation with the only beamlet (a radiation that passes an opened leaf) being used in the dose optimization computing: Fig. 1(a) ).
In addition, the value that added double of the standard deviation of MF actual value to the average MF actual was defined as the upper limit of the MF value (MF UL ). Treatment plans of 97.5% of cases could be statistically approved by the use of MF UL ( Fig. 1(b) ). It was hypothesized that 2.5% of the remaining MF values did not improve the dose distribution, whereas it extended the delivery time.
Second, treatment plans were designed for head and neck cancer The values of pitch and field width, which are the other treatment planning parameters, were 0.43 and 2.5 cm for all cases respectively. Chen et al. reported the reduction in a longitudinal dose ripple by using optimal pitch parameters; 7 however, we used a conventional number (=0.86 /n, n; integer) that was proposed by Kissick et al. 8 and it has been used routinely in many clinics. Furthermore, we confirmed that the longitudinal dose ripple effect was acceptable in each case. For the head and neck cancer cases, we conducted whole neck radiation, including the prophylactic lymph node region. For the prostate cancer cases, radiation was performed only for local sites (seminal vesicles and prostate).
2.C | Data analysis
Because the delivery time was proportional to the amount of couch movement, which was approximately equal to the value that added the length of a planning target volume to the field width, the delivery 
| CONCLUSIONS
Here, we defined an initial value and an upper limit value using a retrospective analysis of MF. The delivery time was shortened by the adaptation of these values with a reduction in the average MF actual for head and neck cancer and prostate cancer cases.
